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Although high levels of nitrate (not nitrite) in water have
been implicated in the development of methemoglobinemia, ingestion
of nitrite has been implicated in all of the other, exceedingly rare
cases of secondary methemoglobinemia.  An unusual case of methemo-
globinemia was traced to the use of nitrate-rich water in a home
dialysis unit (Carlson and Shapiro, 1970). Vegetables containing
high levels of nitrate, such as spinach, pose a potential threat
when their processing or refrigeration is delayed or inadequate.
However, less than two dozen cases of methemoglobinemia associated
with spinach have been documented, and most of these occurred in
the Federal Republic of Germany (Anonymous, 1966) where it has been
customary to prepare pureed vegetables by retaining the nitrate-
enriched water (Sinios and Wodsak, 1965).  For each case of infantile
methemoglobinemia traced to this source, toxic levels of nitrite were
held responsible.  The conversion of nitrate to nitrite in spinach
is probably due to the activation of nitrate reductase, which is
present in high concentrations in the vegetable (Paneque e t al.,
1965) (see Chapter 5) or to a similar enzymatic action by bacterial
contamination (see Chapter 8).

Ingestion of improperly processed sausage (Bakshi _et^ al. , 1967;
Orgeron et_ al., 1957) or fish (Singley, 1962) has also been associated
with the development of methemoglobinemia.  In one outbreak, sodium
nitrite was inadvertently substituted for table salt in a restaurant
(Greenberg et_ aJL. , 1945).  In all cases attributed to food processing,
the levels of sodium nitrite in the food were far in excess of the
permitted maximum residual of 200 mg/kg (U.S. Department of Agricul-
ture, 1970).

Miscellaneous Effects. Excess intake of nitrate esters, which
are vasodilators used to treat angina pectoris, may induce headache,
facial flushing, and, in severe cases, even syncopy and hypotension
(Opie, 1980). A remarkable consequence of chronic exposure to rela-
tively high levels of nitrate esters is the development of tolerance
to the vascular effect.  This has been observed in workers in explosives
factories who frequently suffer from severe headache, dizziness, and
postural weakness during the first few days of employment in factories
manufacturing nitroglycerin. These workers soon develop tolerance to
the compound. To maintain this short-lived tolerance while away from
work, the workers have learned to rub the nitrate esters into their
skin, thereby preventing recurrence of symptoms upon their return to
the workplace.

A potentially serious effect of chronic exposure to nitrate
esters is the now well-documented development of dependence on organic
nitrate derivatives (Nickerson, 1975). This dependence was first
observed in some explosives workers who were free of clinical athero-
sclerosis; however, after several days away from work, they developed
severe myocardial ischemia and even myocardial infarction. Although